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Abstract Abstract Abstract Abstract       
Within this article we want to present a project in which we propose the validation of a protocol for testing and monitoring the 
physical effort based on the use of some advanced methods with a high degree of sensitivity and specificity that established as 
objective the development of physical therapy programmes destined to enhance the life style and to diminish the cardio-
metabolic  risk at young obese persons. To this purpose, we suggest the realization of kinetoprophylaxic individualized 
programmes, based on a process of carefully monitored and quantified increase of the physical activity level in addition to a 
specific hygienic– diet procedure on a group of 90-100 obese students from West University of Timişoara.  In consistency with 
the protocol, both components (physical training and diet) are to be adapted to the personal particularities of the subjects 
involved in the study. The assessment of the subjects relies upon the testing of their capacity to effort as well as upon the 
nutritional analysis performed by means of ergospirometrics associated to the classical somatometric methods. The final goal 
of the study is the reduction and maintenance of the selected subjects’ body weight at levels closer to the optimum, the 
diminution of cardio-metabolic risk, the improvement of the eating and physical activity related behaviour study with an 
important impact on their quality of life. 
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Rezumat Rezumat Rezumat Rezumat       
În cadrul acestui articol dorim să prezentăm un proiect în care ne propunem să validăm un protocol de testare şi monitorizare 
a efortului fizic bazat pe folosirea unor metode avansate, cu un înalt grad de sensibilitate şi specificitate având ca obiectiv 
dezvoltarea unor programe de kinetoprofilaxie destinate ameliorării stilului de viaţă şi scăderii riscului cardio-metabolic la 
tinerii obezi. În acest scop, propunem implementarea unor programe individualizate de kinetoprofilaxie, bazate pe creşterea 
atent monitorizată şi cuantificată a nivelului de activitate fizică completate cu un regim igieno-dietetic specific la un grup de 
90-100 de studenţi obezi ai Universităţii de Vest din Timişoara. Conform  protocolului, ambele componente (antrenamentul 
fizic şi dieta) vor fi adaptate particularităţilor individuale ale subiecţilor cuprinşi în studiu. Evaluarea subiecţilor se bazează pe 
testarea  capacităţii  de  efort  şi  analiza  nutriţională  efectuate  cu  ajutorul  ergospirometriei  asociate  metodelor  clasice 
somatometrice si somatoscopice. Obiectivul final al acestui proiect este reducerea şi menţinerea greutăţii corporale a 
subiecţilor  selectionaţi  la  valori  cât  mai  apropiate  de  cea  optimă,  diminuarea  riscului  cardio-metabolic,  ameliorarea 
comportamentului  alimentar şi a nivelului  activităţii fizice individuale  a subiecţilor cuprinşi în studiu cu impact semnificativ 
asupra calităţii vieţii acestora. 
Cuvinte cheie: obezitate, kinetoprofilaxie, ergospirometrie, risc cardio-metabolic 
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The  study  of  obesity  in  young  patients  and 
identifying a proper intervention in treating obesity 
represents  an  acute  issue  of  public  health  in 
Europe.  Obesity  is  increasing  continuously  and 
becomes  a  common  disease,  but  its  treatment  is 
still a debate in therapeutic community, involving a 
complex effort and multidisciplinary approach from 
many  specialists  (nutritionists,  physical  therapists, 
psychologists,  endocrinologists  and  surgeons).  
Obesity  is  more  common  than  cardiovascular, 
diabetes and cancer diseases together and is also 
an etiological factor of these 3 types of pathologies.   
In  USA,  the  centers  for  prevent  and  control  of 
diseases  reported  an  increasing  with 100% of the 
number of obese persons between 1976-1980 and 
2001-2003.  Today  in  this  country,  almost  2/3 
adults  are  obese  and  almost  5%  have  morbid 
obesity. (1) 
 
The  incidence  of  type  2  diabetes mellitus is twice 
more common in obese people. The studies showed 
that  the  prevalence  of  type  2  diabetes  mellitus is 
strong  related  with  the  prevalence  of  obesity  and 
both  are  increasing;  85-90%  from  kids  and 
teenagers with type 2 diabetes mellitus are obese. 
This type of diabetes is more often diagnosed after 
10 years old, but because the obesity is increasing 
in  children,  the  age  of  new  diagnosed  diabetes 
mellitus is decreasing in the near future. (2) 
 
The  studies  showed  that  the  active  people  with  a 
good  cardio-respiratory  fitness  level  have  less 
chances  to  suffer  from  a  cardiovascular  disease 
comparing with the sedentary one; if they still get the 
disease,  they will  have  it in an older age and less 
severe than the others. (3)  
 
The effort capacity is a more important marker for 
the  cardiovascular  morbidity  risk  and  all  cause 
mortality  than  the  already  known  risk  factors 
(hypertension, smoking, obesity, diabetes). Also, the 
effort capacity may prevent the mortality risk better 
than  the  electrocardiogram  and  hemodynamic 
pathological changes. The survival rate may increase 
with 10-25% for each MET (the metabolic equivalent 
of  oxygen)  added  to  the  daily  physical  activity. 
Despite  this  evidences  in  the  European  Union  the 
data shows that less than 50% of people are doing 
aerobic physical activities; more than this is noticed 
an  increasing  of  obesity  as  a  consequence  of 
sedentary life style. (5) 
 
The  sedentary  life  style  noticed  in  the  young 
generations  in  Europe  has  a  major  impact  in 
increasing  cardio-metabolic  diseases  in  the  near 
future – in present is noticed a decrease with almost 
600  kcal  per  day  of  energy  consumption  through 
physical  activity  in  the  present  young  generation 
comparing  to  the  young  generation  from  50  years 
ago. (6)  
 
Outdoor physical activities have been replaced with 
the time spent in front of TV’s or computers most of 
the  time  along  with  eating  junk-food.  Prospective 
epidemiological studies has shown doubling the risk 
of  premature  death  and  an  increasing  in  cardio-
metabolic  risk  at  the  persons  that  adopts  a 
sedentary  lifestyle.(7,8)  Increasing  physical  activity 
in adults is following by rising of life expectancy and 
delay  of  the  onset  of  cardio-metabolic  diseases. 
Even  a  moderate  level  of  physical  activity  may 
decrease  mortality  and  nonfatal  coronary  artery 
events. (9) To estimate the level of physical activity 
we  can  use  subjective  or  objective  methods.  The 
subjective  methods  used  are:  questionnaires  or 
diaries  for  tracking  the  physical  activities  or  using 
specialized training software. The objective methods 
are  represented  by  monitoring  the physical  activity 
level using electronically devices (aktivemeters). (10) 
 
A practical and easy to use method for estimating 
the risk of developing diabetes mellitus type 2 in the 
adults  for  the  next  10  years  is  the  FINDRISC 
(FINnish  Diabetes  Risk  Score)  questioner.  For 
practical  reason  in  estimating  the  cardiovascular 
risk,  it  can  be  used  also  the  SCORE  (Systematic 
Coronary Risk Evaluation) chart, which can predict 
the fatal cardiovascular events for next 10 years. (5, 
11) In individuals at low risk and without the history 
of cardio-metabolic disease, but more fore those at 
moderate  and high risk (with metabolic syndrome, 
diabetes  mellitus  or  arterial  hypertension  and/or 
increasing  level  of  blood  lipids)  is  mandatory  to 
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test  is  needed  as  a  diagnosing  tool,  but  also  for 
estimating the effort capacity and giving the optimal 
recommendations for physical training. (5)  
 
The CPX analyze is helping to obtain objectives and 
reproducible  parameters  (oxygen  maximal 
consumption,  anaerobic  threshold,  energetic 
principle  used)  that  can  put  the  subject  in  a  risk 
group  and  offer  the  possibility  to  individualize  the 
physical training program. The results of CPX testing 
are  also  suitable  for  diagnosing  the  cause  of 
reducing  the  effort capacity (at cardiac, respiratory 
or at peripheral vessels) (12) 
 
The  energetic  principle  used by muscle contraction 
may be found using nutritional analyses during CPX 
testing. The results of nutritional analyses give more 
specific  indications  in  loosing  weight  by  physical 
training. (13)    
 
 
As a conclusion, a CPX testing is very necessary in 
estimating physical capacity, prescribing the optimal 
level of effort, and for detecting the effort limits due 
to cardiovascular, pulmonary or muscle problems. 
In  the  last  two  decades  the  obesity  treatment 
objectives had been change significantly. In the past 
the primary goal it was to reduce the weight till the 
optimal  level.  In  present  the  goal  is  to  obtain  a 
healthier weigh. This means a moderate decrease in 
weight with 5-10% from the initial weight which can 
reduce  or  cancel  the  pathology  associate  with 
obesity (especially the diabetes mellitus type 2 and 
metabolic syndrome components). (14)  
For  maintaining  the  weight  the  subject  has  to  be 
compliant  to  the  diet  and  recommended  physical 
activity.  The  clinical  benefit  is  more  influenced  by 
compliance and less than the type of diet. The diet 
prescribed has to be individualized because is less 
possible  that  one  diet  fits  to  all  subjects.  In 
prescribing diets it has to be used techniques which 
increase the adherence of subjects to the diet based 
on subjects eating preferences, lifestyle and health 
status.   
 
In  conclusion,  the  most  important  therapeutic 
intervention  for  the  patients  with  increased cardio-
metabolic risk is lifestyle changing through moderate 
decrease in weight and regular physical activity. 
 
Early diagnosed, treatment and prevention of obesity 
with  high  cardio-metabolic  risk  is  a  challenge  for 
public health systems because of the large number 
of obese persons with sedentary lifestyle. 
 
 
Our objectives in this study are: 
 
1.  Testing  and  monitoring  protocol  validation  for 
physical  effort  at  young  obese  subjects  based  on 
utilization  o advanced methods with a high degree 
of sensibility and specificity (ergospirometry) with a 
view  to  conceiving  of  individualized  kinetopro-
phylactic programmes.  
Until  present  there  is  no  described  in  speciality 
literature an  integrated  kinetoprophylactic  protocol, 
based  both  on  ergospirometric  analyze  (effort 
capacity  evaluation  and  nutritional  analyze)  and 
physical  activity  monitoring  with  activemeters 
(pulsmeters  and  activemeters),  that´s  why  we 
consider  this  idea  original  and  inovating,  with  an 
importnat  benefit  in  obesity  management  at young 
people. 
 
2.  Reducing  and  maintaining  body  weight  of  the 
subjects who accomplish the including criteria at a 
level  closer  to  optimum;  enhancing  both  of  the 
somatic parameters and of parameters that quantify 
the  cardiometabolic  risk  (the  risk  for  diabetus 
mellitus  type  II  –  FINDRISC  score  and  for 
cardiovascuşar  major  events  –  SCORE).  The 
appreciation of cardiometabolic risk at yound obese 
subjects  will  have  an  important  impact  on  their 
health and on long term prognosis at this subjects 
category.  Diabetus  mellitus  of  type  II  and 
cardiovascular  disease  prophylaxys  is  a  priority  for 
european level health systems. 
 
3. Increasing the young obeses life quality ans self-
respect by improving their physical appearance and 
psychic  comfort  consecutive  to  lowering  body 
weight. 
 
4.  Obtaining  the  credibility  among  young  obese 
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programmes that are made on scientific bases and 
monitorized carefully.  
Knowing the increasing interes of young people for 
modern  technologies,  the  use  of  activemeters  in 
guidance  and  monitoring  of  losing  weight 
programmes have a great impact among them. The 
spontaneous and precisely quantified feedback that 
activemeters give to the subject confer him support 
and  motivation  in  accomplishing  his  personal 
objectives. 
 
The  presented  objectives  accomplishment  suppose 
a  strong  collaboration  between  physicians  (nutri-
tionist  and  sport  medicine  doctor)  and  physical 
therapist  and  is  confering  to  this  study  an 
interdisciplinary aspect. 
 
The study group  The study group  The study group  The study group will be formed by 90-100 students 
of  West  University  of  Timisoara,  selected  among 
those  3500  students  who  participate  at  Physical 
education  and  Medical  Gymnastics  classes 
sustained by Physical Education and Sport teachers. 
The  including criteria are: age between 18 and 25 
years, body mass index over 30 and absence of any 
pathology  that  prohibits  the  physical  effort 
(evidenced with a medical certificate)). The students 
who  accomplish  the  including  criteria,  will  be 
informed  concerning  the  project  objectives,  the 
achievement methods for that and they will have the 
possibility  to  participate  to  this  study,  based  on  a 
writed agreement. 
       
       
Evaluation protocol  Evaluation protocol  Evaluation protocol  Evaluation protocol of the study group will contain:       
             
1.  Somatometric  examination  1.  Somatometric  examination  1.  Somatometric  examination  1.  Somatometric  examination  (measurement  of 
height, body weight, abdominal, thoracical and limb 
segments  perimeters,  skinfolds  measurements) 
allow  us  to  establish  the  degree  of  obesity  (by 
counting  the  body  mass  index)  and  type  of  the 
obesity – android, gynoide or mixed. Determination 
od body composition (percentage of body fat tissue 
and  active  mass)  will  be  done  by  2  methods  – 
bioimpedance and mathematical calculus based on 
7 skinfolds measurement (pectoral, axylar, tricipital, 
subscaoular,  abdominal,  suprailiac  and  thigh 
skinfolds). 
 
2.  Cardiometabolic  risk  evaluation  2.  Cardiometabolic  risk  evaluation  2.  Cardiometabolic  risk  evaluation  2.  Cardiometabolic  risk  evaluation  by  applying 
FINDRISC questionnaire (for determination of risk to 
develop diabetus mellitus in the next 10 years) and 
SCORE (the global cardiovascular risk in the next 10 
years) and by identifying the presence of metabolic 
syndrome  at  studied  subjects.  For  evaluate  the 
cardiometabolic  risk  will  be  usedboth  clinical  and 
paraclinical  data:  anamnesis,  somatometry,  blood 
pressure  determination,  lipidic  profile  (total 
cholesterol,  LDL-cholesterol  and  HDL-cholesterol) 
and  glycaemic  profile  (a  jeun  glycaemia) 
determination.  For  subjects  who  have  a  significant 
increase above normal levels of rest blood pressure 
we will monitorize the blood pressure for 24 hours 
using  the  pressure  holter  device.  The  subclinical  
atherosclerosis  and  arterial  stiffness  index  will  be 
determined with a vascular doppler device and with 
tensiometer cuff (ankle-arm index). 
 
A 
3.  The  ergospirometric  analyse 3.  The  ergospirometric  analyse 3.  The  ergospirometric  analyse 3.  The  ergospirometric  analyse  will  permit    the 
evaluation  of  effort  capacity  (maximal  intake  of 
oxygen – VO2max), anaerobe threshold for maximal 
aerobe  power),  respiratory  function  (lung  volumes, 
capacities,  flows  and  potential  limitation of these), 
cardiovascular  function  (electrocardiogram  and 
blood  pressure  in  rest  and  effort)  and  nutritional 
analyse  (determination  of  energetic  consumption 
substratum at different levels of effort intensity with 
the specification at what level the lipid consumption 
is maximum). After this analysis will be established 
the particularities of  individualized physical training 
programme (the effort intensity stadialized in 5 heart 
rate  intervals)  and  then  the  physical  trianing 
programme  will  be  individualized,    therefore  the 
physical  effort  will  be  done  mostly  in  the 
corresponding  area  for  maximum  consumption  of 
lipids. This analysis offer a maximum safe and also a 
maximum  efficience  for  kinetoprophylactic 
programmes. 
 
A 
4.  Prescribing  and  monitoring  the  daily  physical  4.  Prescribing  and  monitoring  the  daily  physical  4.  Prescribing  and  monitoring  the  daily  physical  4.  Prescribing  and  monitoring  the  daily  physical 
activity  activity  activity  activity  is  based  on  recommendation  of  a walking 
programme:  accumulation of 2 000 steps/day – in 
the  first  week,  followed  by  increasing  with  500 
steps/day in the next weeks till the subject reaches 
to  6  000  steps/day  and  this  target  will  be Ti Ti Ti Timişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal mişoara Physical Education and Rehabilitation Journal       
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maintained the whole period of the study. In those 
days with no physical training, will be accumulated 
10  000  steps  (aproximatively  in  an  hour  and  40 
minutes). The number of steps will be quatified with 
electronic  pedometers;  these  will  be  offered  to 
subjects  at  the  moment  of  their  inclusion  in  study 
after  a  previous  instruction  regarding  the  use  of 
pedometer.  The pedometer is capable to memorize 
the number of steps made daily and to calculate the 
average  number  of  steps  for  every  week.  The 
physical  therapist  will  register  the  weekly  steps 
number averages  and  also their limits in reaching 
the goals of walking programme and will encourage 
the  subject  to  continue  and  to  increase  the  steps 
number depending on individual achievements. 
 
A 
5.  Conceiving  and  monitoring  the  individualized  5.  Conceiving  and  monitoring  the  individualized  5.  Conceiving  and  monitoring  the  individualized  5.  Conceiving  and  monitoring  the  individualized 
physical training programmes physical training programmes physical training programmes physical training programmes will be based on initial 
evaluation  data,  especially,  from  ergospirometric 
analysis (effort capacity and nutritional analysis). By 
using West University sport halls and fields we will 
develop programmes of physical training for general 
physical training, aerobic gymnastic, jogging, Tai chi, 
Tae-bo, sports games (football, basketball, volleyball, 
handball).  The  subject  will  be  distributed  in 
subgroups  of  10-14  persons,  depending  on  their 
body  mass  index,  effort  capacity  (VO2  max)  and 
individual  preferences.  Sports  games  will  be 
accepted  in  the trianing programme just ones in a 
week,  because  there  is  no  adequate  monitoring 
possibility  in  this  case.  Each  group  will  realize the 
physical  training  minimum  3  times  a  week  being 
supervised  by  a  physical  therapist.  Training 
programme  individualization  will  be  realized    by 
monitoring  heart  rate  in  effort.  General  physical 
training,  aerobics  and  jogging  are  the  base  of 
physical training programmes. The physical training 
programme will be preponderant one with intervals, 
which is one of most efficient for loosing weight, and 
the monitoring of  effort intensity and duration  will 
be  made  with  pulsmeters.  Each  pulsmeter  will  be 
seted  using  Polar  ProTrainer5  software  depending 
on  ergospirometric  analysis  results  (VO2  max, 
optimum  heart  rate  for  training  and  post-effort 
recovery  time)  and  will  be  adjusted  after  every  re-
evaluation. The individual evolution of each subject 
will be followed by analyzing the informations stored 
by  every  pulsmeter  (rest  and  effort  heart  rate, 
consumpted  calorries  number,  speed  of 
displacement,  steps  cadence)  using  Polar 
ProTrainer5  training  software;  this  aspect  will 
contributed to increase the motivation and adhesion 
of the subjects to prescribed training programme. 
 
A 
6. Nutritional counseling:  6. Nutritional counseling:  6. Nutritional counseling:  6. Nutritional counseling: the physician specialized 
in nutrition and metabolic diseases will recommend 
a  diet  that  will  induce  a  500-1000  calories/day 
caloric  deficit  and  with  a  macroelements  content 
which  will  reduce  the  cardiometabolic  risk.  The 
subjects will be informed about elementary notions 
about  caloric  necessary,  daily  ratio,  division  on 
meels); the consumption of more fruits, vegetables, 
integral cereals, diet fat free or light products, fish, 
bird  meet  and  low  calories  meels  will  be 
recommended; the consumption of  nutriments with 
high concentration in saturated fats, saturated fatty 
acids and cholesterol will be limited. The diets will be 
personalized, will be used techniques for increasing 
the adhesion of subjects to the diet such us making 
the diet after subject food preferences, lyfestyle and 
health stage. 
 
 
7. Evaluations program 7. Evaluations program 7. Evaluations program 7. Evaluations program: initial complete evaluation 
will  be  followed  after  3  months  and  after  that,  at 
every  6  months  by  re-evaluations  of    presented  
parameters; exception make those parameters that 
are  measured  with  activemeters  daily  (daily  steps 
number and heart rate). 
 
A 
8  Statistical  analysis  and  data  interpretation  8  Statistical  analysis  and  data  interpretation  8  Statistical  analysis  and  data  interpretation  8  Statistical  analysis  and  data  interpretation  of 
registered data will be made on three dir  will be made on three dir  will be made on three dir  will be made on three directions: ections: ections: ections: 1. 
validation  of  testing  and  monitoring  protocol  for 
physical  effort  by  ergospirometry,  nutritional 
analysis  and  by  using  activemeters  in  order  to 
individualize  the  kientoprophylactic  programme;  2. 
modification of somatometric, cardiometabolic and 
risk  profile  parameters  at  the studied subjects; 3. 
quality of life evaluation using SF-12 questionnaire. 
 
A 
9. Results dissemination  9. Results dissemination  9. Results dissemination  9. Results dissemination will be made according to 
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The  final  goal  of  the  study  is  the  reduction  and 
maintenance  of  the  selected subjects’  body weight 
at  levels  closer  to  the  optimum,  the diminution  of 
cardio-metabolic risk, the improvement of the eating 
and physical activity related behaviour study with an 
important impact on their quality of life. 
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